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Abstract
Background  Health-related quality of life (HRQOL) in cancer patients has attracted increasing attention, which 
may be associated with self-rated health (SRH), anxiety, and depression. However, limited studies have focused on 
the mediating role of anxiety and depression in the relationship between SRH and HRQOL among cancer patients. 
Therefore, this study aims to explore the serial multiple mediating effects of anxiety and depression between SRH and 
HRQOL in cancer patients.

Methods  This cross-sectional study investigated a total of 565 hospitalized cancer patients in Anhui province in 
China from November 2020 to October 2021. SRH was assessed using a single-item measure, anxiety and depression 
were assessed using the Hospital Anxiety and Depression Scale (HADS) and HRQOL was assessed using the EuroQol-5 
Dimension (EQ-5D, three-level version). Socio-demographic and clinical characteristics were analyzed using 
descriptive statistics. The relationships between SRH, anxiety, depression, and HRQOL were evaluated by Pearson 
correlation analysis. The serial multiple mediation of anxiety and depression was assessed by SPSS PROCESS macro.

Results  SRH, anxiety, depression and HRQOL were significantly correlated(P < 0.001). In comparison to the fair SRH, 
the good SRH exhibited a significantly positive direct effect (Effect = 0.2366, Bootstrap 95%CI: 0.0642 ~ 0.4090) and 
total effect on HRQOL (Effect = 0.4761, Bootstrap 95%CI: 0.2975 ~ 0.6546). Conversely, the poor SRH demonstrated a 
significantly negative total effect on HRQOL (Effect= -0.4321, Bootstrap 95%CI: -0.7544~ -0.1099). When considering 
the fair SRH as the reference group, the poor SRH displayed a negative indirect effect on HRQOL through the single 
mediation of anxiety (Effect= -0.1058, Bootstrap 95%CI: -0.2217~ -0.0107) and the serial mediation of anxiety and 
depression (Effect= -0.0528, Bootstrap 95%CI: -0.1233~ -0.0035). Conversely, the good SRH had a positive indirect 
impact on HRQOL through the single mediation of anxiety (Effect = 0.1153, Bootstrap 95%CI: 0.0583 ~ 0.1900) and 
depression (Effect = 0.0667, Bootstrap 95%CI: 0.0206 ~ 0.1234), as well as the serial mediation of anxiety and depression 
(Effect = 0.0575, Bootstrap 95%CI: 0.0192 ~ 0.1030).

Conclusion  SRH can improve HRQOL through the decrease of anxiety and depression in cancer patients. Focusing 
on SRH would be beneficial for their mental health and HRQOL in cancer patients.
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Introduction
Cancer is highly prevalent and the second leading 
cause of death around the world [1]. China is also fac-
ing unprecedented challenges in cancer control, due 
to the growth of aging population and socioeconomic 
development. It is reported that cancer has been the 
principal cause of death in China (126.9 per 100,000 per-
sons), causing about one-fourth of all deaths [2]. Cancer 
patients frequently experience long-term and late effects 
of treatment, which lead to deleterious effects on health-
related quality of life (HRQOL) [3]. HRQOL refers to 
those aspects of self-perceived well-being that are associ-
ated with or affected by the disease or treatment [4, 5].

According to previous study, a larger number of can-
cer patients in China have pain/discomfort problems 
with worsened HRQOL [2]. Most studies have focused 
on some sociodemographic and clinical characteristics, 
such as age and cancer stage, which are risk factors asso-
ciated with HRQOL in cancer patients [6, 7]. However, 
given that demographic characteristics are unchangeable, 
identifying the potentially modifiable factors associated 
with HRQOL can help patients to improve self-manage-
ment. Recently, a study has begun to explore the associa-
tion between some psychological factors like anxiety or 
depression and HRQOL in laryngeal and hypopharyn-
geal cancer patients [8].

In general, patients will present negative emotional 
responses to cancer diagnosis and therapy, and depres-
sion and anxiety are the most common [9]. The preva-
lence of depression and anxiety in cancer patients was 
higher than that in healthy individuals [10]. It has been 
reported that the incidence of anxiety is 49.69% in cancer 
patients, which is higher than in the general population 
(18.37%) [9, 11]. Cancer-related anxiety is multifacto-
rial and may stem from patients’ psychological response 
to cancer and changes in body image, sexual function, 
work, and social interactions [12–14]. Similarly, in China, 
the incidence of depression is 54.9% in cancer patients, 
which is significantly higher than in the general popula-
tion (17.5%) [9, 11]. Moreover, depression is associated 
with poor prognosis, a deterioration of health status, 
chronic pain, and complications of treatment [1, 15].

Further research suggested that there is a significant 
association between anxiety and depression [16]. Anxi-
ety and depression are closely intertwined and com-
monly comorbid [17, 18]. Clinical and epidemiological 
observations consistently indicate that anxiety can be 
considered as a major contributor to depression [19]. 
A previous study supported anxiety as a predictor of 
depression, revealing that anxiety significantly and posi-
tively predicted depression more than a decade later, 
while also showing that people who are anxious often 
resort to avoidance to cope with this negative emotion, 
which can lead to more severe depression later in life 

[20]. Additionally, anxiety and depression could both 
reduce cancer patients’ HRQOL [21, 22]. Results of a 
prospective, multi-center longitudinal study of HRQOL 
in patients with multiple myeloma showed that clinically 
relevant anxiety and depression as assessed by the Hos-
pital Anxiety and Depression Scale (HADS) significantly 
predicted low levels of HRQOL [23]. The biopsychosocial 
model also underscores the significance of psychologi-
cal factors in individual health by proposing that illness 
and health stem from a complex interplay among bio-
logical, psychological, and social factors, where the role 
of psychological factors is crucial and cannot be over-
looked [24]. A study suggested that implementing the 
biopsychosocial model in clinical practice and integrat-
ing interventions that consider psychological factors into 
treatment is more effective in enhancing both disease 
management and overall health outcomes compared to 
approaches solely based on individual variable categories 
[25]. This model also serves as the theoretical foundation 
for the research hypothesis of this study.

As a major predictor of HRQOL, self-rated health 
(SRH) reflects the general state of perceived disease and 
health [26, 27]. The revised HRQOL model proposed 
by Wilson and Cleary includes five dimensions, such as 
personal characteristics; biological functions reflecting 
the clinical features of the disease; environmental char-
acteristics including social support; functional status and 
general health perception. The model clearly explains 
the structural causal relationship between the dimen-
sions of patients’ HRQOL, and proposes that general 
health perception is a comprehensive concept of an indi-
vidual’s subjective assessment of their overall health and 
a key factor influencing patients’ HRQOL, which is the 
final variable of the revised model proposed by Wilson 
and Cleary [28]. A previous finding showed that HRQOL 
increased with general health perception [29]. Besides, 
it has been revealed that SRH is significantly associated 
with anxiety and depression in older incarcerated males 
[30].

Although previous studies have separately explored 
the relationship between SRH, anxiety, depression, 
and HRQOL, limited studies have demonstrated these 
associations in cancer patients. Furthermore, there 
have been no studies that focus on how SRH affects 
HRQOL through anxiety and depression. Therefore, 
this study aimed to investigate the nature of the associa-
tion between SRH and HRQOL in cancer patients, and 
whether anxiety and depression mediate this potential 
relationship in a correlated manner. Increased knowl-
edge derived from this study may help implement inter-
ventions to improve the management of cancer patients. 
Based on the foregoing, the present study proposes the 
following four hypotheses:
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Hypothesis 1  SRH can positively predict HRQOL of 
cancer patients.

Hypothesis 2  SRH can indirectly predict HRQOL of 
cancer patients through the mediating effect of anxiety.

Hypothesis 3  SRH can indirectly predict HRQOL of can-
cer patients through the mediating effect of depression.

Hypothesis 4  SRH can indirectly predict HRQOL of 
cancer patients through the serial mediation of anxiety 
and depression.

Materials and methods
Participants
It was a cross-sectional study using a self-reporting sur-
vey questionnaire. From November 2020 to October 
2021, hospitalized cancer patients were recruited for this 
study in Anhui province, located in eastern China. This 
study was approved by the Biomedical Ethics Commit-
tee of Anhui Medical University (No.20,180,173). The 
inclusion criteria were as follows: (a) with a confirmed 
diagnosis of cancer through medical records; (b) able to 
speak and read Chinese; and (c) older than 18-year-old. 
The exclusion criteria included (a) cognitive impairment; 
(b) not aware of the diagnosis; (c) other major medical 
diseases; (d) physically deteriorated and (e) unwilling-
ness to cooperate. The purpose of the survey was verbally 
explained to the participants by the investigators. After 
informed consent was received, the participants were 
asked to complete a questionnaire. A total of 599 adult 
participants were investigated in this study, excluding 
questionnaires with missing, incomplete, contradictory 
responses, multiple choice and irregular filled data, and 
finally 565 qualified questionnaires were obtained, with a 
qualified rate of 94.32%.

Measures
Demographic and clinical data
Demographic characteristics, including age, gender, edu-
cation, marital status, and current residence, were col-
lected by questionnaire. Each participant was reviewed 
using a standardized protocol to confirm the diagnosis 
and obtain detailed clinical data regarding cancer type 
and staging from the medical records of the responsible 
clinician.

Self-rated health
SRH have been reported to be a reliable and valid global 
assessment of health and is an indicator of physical and 
mental function [31]. In this study, SRH was assessed 
using a single-item measure: “How would you rate your 
overall health?” with 5 possible responses: (1) poor, (2) 
fair, (3) good, (4) very good, (5) excellent [32]. A higher 

score indicated better self-perceived health status. To 
enhance the interpretability of the results, this study cat-
egorizes SRH as a multi-categorical variable in both the 
regression model and the mediation effect analysis. Spe-
cifically, it combines the categories of “(3) good”, “(4) very 
good” and “(5) excellent” into a single category labeled as 
“good”. Consequently, SRH is then categorized as poor, 
fair, and good [33].

Health-related quality of life
Europol Five-Dimensional Health Questionnaire (EQ-
5D-3  L), covering five dimensions: mobility, self-care, 
usual activity, pain/discomfort, and anxiety/depression 
was used to evaluate the HRQOL in this study [34]. Each 
dimension has three levels: 1 = no problems, 2 = some 
problems, and 3 = extreme problems. The EQ-5D-3  L 
descriptive system can convert each health state into a 
utility score using a country-specific value set based on 
social preferences [35]. The utility score varied from 0 
(representing death) to 1 (representing perfect health). 
In the context of HRQOL, death signifies an individual 
being in the most adverse state—experiencing extreme 
problems in all five dimensions: mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depression. Con-
versely, attaining perfect health indicates that the individ-
ual is at their optimal state—experiencing no problems 
across all five dimensions. A preference weight set for 
the Chinese population was applied to estimate the mean 
EQ-5D utility score [36]. The Cronbach’s α coefficient 
was 0.659 in this study.

Anxiety and depression
HADS was used to screen for depression and anxiety 
among cancer patients in this study. It is a valid and reli-
able self-rating scale that measures anxiety and depres-
sion in both hospitals and communities, which consists 
of two subscales: HADS-A (detect anxious states) and 
HADS-D (detect depressive states) [37]. Each subscale 
consists of seven items rated on a 4-point scale [38]. 
Higher scores reflected higher levels of anxiety or depres-
sion. Participants responded to each item by thinking 
about how they felt and/or behaved in the past month. In 
this study, the Cronbach’s α coefficients of HADS-A and 
HADS-D were 0.778 and 0.775 respectively.

Statistical analysis
The statistical software SPSS (SPSS, Chicago, IL), version 
22.0, was used for the data analysis. A descriptive analy-
sis was performed for the socio-demographic and clinical 
features of the participants. The relationships between 
SRH, anxiety, depression, and HRQOL were evaluated 
by Pearson correlation analysis (see Table 2). The media-
tion analyses were carried out using the PROCESS macro 
(model 6) developed by Hayes [39], employing ordinary 
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least squares regression to calculate path coefficients 
for total, direct, and indirect effects (see Tables  3 and 
Table  4). In the model, SRH and HRQOL were deter-
mined to be the independent variable and the dependent 
variable, respectively. Anxiety and depression acted as 
mediating variables, establishing pathways from SRH to 
HRQOL. In regression and multiple mediation analyses, 
this study adjusted for all the demographic and clinical 
characteristics. The total effect (c or C) refers to the rela-
tionship between SRH and HRQOL without controlling 

for anxiety and depression. The direct effect (c’ or C’) 
refers to the relationship between SRH and HRQOL after 
controlling for anxiety and depression, while the indirect 
effects were the effects of SRH on HRQOL through anxi-
ety or through depression, or through both anxiety and 
depression in the multiple mediation analysis (see Fig. 1). 
A 95% confidence interval (CI) was calculated with 5,000 
bootstrapping resamples. The indirect effect of the medi-
ation path was considered statistically significant if the 
95% CI range did not include 0.

Results
Demographic and clinical characteristics
Of all cases, 51.5% were males and 48.5% were females. 
Most of the patients (88.0%) were married, and 66.7% 
were aged between 50 and 70 years. More than half of the 
participants (68.7%) came from rural areas. ​The propor-
tions of patients at stage I, stage II, stage III, and stage 
IV were 3.2%, 6.9%, 14.2% and 75.8% respectively. The 
top 3 cancer types were lung (25.5%), breast (15.9%) and 
colorectal (13.8%). The demographic and clinical charac-
teristics of all participants are summarized in Table 1.

Correlation between SRH, anxiety, depression and HRQOL
The mean scores for anxiety, depression, HRQOL and 
SRH were 12.36 ± 3.88, 11.34 ± 4.01, 0.87 ± 0.16, and 
3.76 ± 0.93, respectively. Pearson correlation analysis was 
employed to assess the relationships among SRH, anxi-
ety, depression, and HRQOL (see Table  2). The results 
of the correlation analysis showed that anxiety was sig-
nificantly positively correlated with depression (r = 0.676, 
P < 0.001), while HRQOL was significantly negatively cor-
related with anxiety and depression (r= -0.403, P < 0.001; 
r= -0.405, P < 0.001). It can be observed that the SRH was 
significantly correlated with anxiety (r= -0.318, P < 0.001), 

Table 1  The demographic and clinical characteristics of this 
study participants
Demographic 
variables

Number of 
people
N = 565(%)

Clinical 
variables

Number 
of people
N = 565(%)

Age Cancer stage
< 50 101(17.9%) Stage I 18(3.2%)
50–60 206(36.4%) Stage II 39(6.9%)
60–70 171(30.3%) Stage III 80(14.2%)
> 70 87(15.4%) Stage IV 428(75.8%)
Gender Cancer diagnosis
Male 291(51.5%) Lung cancer 144(25.5%)
Female 274(48.5%) Breast cancer 90(15.9%)
Education Esophageal 

cancer
36(6.4%)

Pre-primary and below 146(25.8%) Stomach cancer 67(11.9%)
Primary school 158(28.0%) Colorectal cancer 78(13.8%)
Junior high school 144(25.5%) Liver cancer 22(3.8%)
Senior high school or 
higher

117(20.7%) Other 128(22.7%)

Marital status
Never married 18(3.2%)
Married 497(88.0%)
Divorced/Widowed 50(8.8%)
Current residence
City/Town 177(31.3%)
Rural 388(68.7%)

Fig. 1  The serial mediation model. ***P < 0.001, **P < 0.01, SRH: self-rated health, Ref: reference category. a1: effect of the poor SRH on anxiety, a2: effect 
of the poor SRH on depression, a3: effect of anxiety on depression, b1: effect of anxiety on HRQOL, b2: effect of depression on HRQOL, A1: effect of the 
good SRH on anxiety, A2: effect of the poor SRH on depression, c: total effect of the poor SRH on HRQOL, c': direct effect of the poor SRH on HRQOL, C: 
total effect of the good SRH on HRQOL, C': direct effect of the poor SRH on HRQOL
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depression (r= -0.392, P < 0.001) and HRQOL (r = 0.319, 
P < 0.001). More details are presented in Table 2.

Regression analysis for SRH, anxiety, depression and 
HRQOL
In exploring the connections among SRH, anxiety, 
depression, and HRQOL, our study implemented regres-
sion analysis to investigate potential influencing mecha-
nisms. Anxiety, depression, and HRQOL were considered 
as dependent variables, and the regression model was 
adjusted for demographic and clinical characteristics (see 
Table 3). The results revealed that the poor SRH had a sig-
nificant negative impact on HRQOL (β= -0.432, t= -2.634, 
P < 0.01) in comparison to fair SRH, while the good SRH 
exhibited a significant positive effect (β = 0.476, t = 5.237, 
P < 0.001). Regarding anxiety as the dependent variable, 
the poor SRH demonstrated a positive correlation with 
anxiety (β = 0.434, t = 2.665, P < 0.01) versus the fair SRH, 
whereas good SRH exhibited a significantly negative 
association with anxiety (β= -0.473, t= -5.241, P < 0.001). 
Considering depression as the dependent variable, the 
good SRH displayed a significant negative correlation 
with depression compared to the fair SRH (β= -0.348, t= 
-4.962, P < 0.001), while the link between the poor SRH 
and depression was insignificant. Furthermore, anxiety 
emerged as a substantial positive predictor of depression 
(β = 0.633, t = 19.704, P < 0.001). Inclusion of both anxi-
ety and depression revealed that, compared to the fair 
SRH, the positive influence of the good SRH on HRQOL 
remained significant (β = 0.237, t = 2.695, P < 0.01), while 
the impact of the poor SRH was not statistically signifi-
cant. Meanwhile, anxiety (β= -0.244, t= -4.740, P < 0.001) 
and depression (β= -0.192, t= -3.681, P < 0.001) displayed 
negative associations with HRQOL.

The mediating effect of anxiety and depression between 
SRH and HRQOL
Figure 1 displays the coefficients and significance of each 
path, and Table  4 presents the bootstrap results for the 
indirect effect. The results of the mediation analysis indi-
cated that in comparison to the fair SRH, the good SRH 
exhibited a significant positive direct effect on HRQOL 
(Effect = 0.2366, Bootstrap 95%CI: 0.0642 ~ 0.4090), while 
the direct effect of the poor SRH was found to be not 
significant. In the examination of total effects, the good 

SRH showed a significant positive total effect on HRQOL 
compared to the fair SRH (Effect = 0.4761, Bootstrap 
95%CI: 0.2975 ~ 0.6546), whereas the poor SRH dem-
onstrated a significant negative total effect on HRQOL 
(Effect= -0.4321, Bootstrap 95%CI: -0.7544~ -0.1099).

The findings of the relative indirect effect analysis 
revealed that in Path 1, using the fair SRH as the refer-
ence category, the poor SRH exhibited a detrimen-
tal indirect effect on HRQOL through the mediating 
pathway of anxiety (Effect= -0.1058, Bootstrap 95%CI: 
-0.2217~ -0.0107), whereas the good SRH demonstrated 
a beneficial indirect impact on HRQOL via the mediat-
ing pathway of anxiety (Effect = 0.1153, Bootstrap 95%CI: 
0.0583 ~ 0.1900). Moving to Path 2, in comparison to the 
fair SRH, the good SRH had a positive indirect influ-
ence on HRQOL through the mediating role of depres-
sion (Effect = 0.0667, Bootstrap 95%CI: 0.0206 ~ 0.1234), 
however, the relative indirect effect of depression in the 
association between the poor SRH and HRQOL was 
not statistically significant. In Path 3, relative to the 
fair SRH, the good SRH displayed a positive indirect 
effect on HRQOL through the serial mediation of anxi-
ety and depression (Effect = 0.0575, Bootstrap 95%CI: 
0.0192 ~ 0.1030), in contrast to the poor SRH which pre-
sented a negative indirect effect on HRQOL through 
the serial mediation of anxiety and depression (Effect= 
-0.0528, Bootstrap 95%CI: -0.1233~ -0.0035).

Discussion
The results of our study showed that SRH was positively 
correlated with HRQOL among cancer patients. And 
anxiety and depression played separately mediating effect 
between SRH and HRQOL, respectively. In addition, 
anxiety and depression also had a serial mediation effect 
between SRH and HRQOL.

According to our finding, better SRH is associated with 
higher HRQOL, which implies that SRH was a significant 
predictor of HRQOL. The regression analysis results also 
revealed that among cancer patients, those with poor 
SRH were negatively associated with HRQOL, whereas 
cancer patients with good SRH were positively associated 
HRQOL compared to those with fair SRH. It is consis-
tent with a previous study in Korean [6]. The level of SRH 
depends not only on the cancer patients’ actual status of 
health, but also on their perceived status of health. On the 

Table 2  Mean scores of anxiety, depression, health-related quality of life and self-rated health for cancer patients and their correlations
Variables Mean SD Anxiety Depression Health-related quality of life Self-rated health
Anxiety 12.36 3.88 1
Depression 11.34 4.01 0.676** 1
Health-related quality of life 0.87 0.16 -0.403** -0.405** 1
Self-rated health 3.76 0.93 -0.318** -0.392** 0.319** 1
*P < 0.05, **P < 0.01, ***P < 0.001

SD: standard deviation
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other hand, HRQOL is highly correlated with perceived 
health and symptoms of disease. It was more influenced 
by the perception of health than by the physically adverse 
effects of disease [40, 41]. Consequently, cancer patients 
with better SRH are likely to have higher HRQOL, which 
may be due to better health status or accurate perception 
of health status. This accurate perception can enable can-
cer patients to remain optimistic, and then promote the 
improvement of HRQOL. Current evidence combined 
with our results suggests that raising awareness of disease 
and health can help to respond to the adverse effects of 
cancer patients.

Based on a multiple mediation model, this study con-
firmed the mediating effect of anxiety between SRH 
and HRQOL among cancer patients. Compared to the 
fair SRH, anxiety significantly mediated the relationship 
between the poor SRH and HRQOL, as well as the rela-
tionship between the good SRH and HRQOL. It is sug-
gested that better SRH is less likely to cause anxiety and 
further improve HRQOL, which is consistent with the 
results of previous studies [30, 42]. This might be due 
to the fact that cancer patients with better SRH tend to 
have more social support, as well as better family inter-
generational relationship. These can help cancer patients 
relieve stress and promote their mental health [43]. On 
the contrary, the decrease in SRH leads to increased 
anxiety, which can affect the physical and mental health 
of patients, and further leads to the lower HRQOL [22]. 
Thus, improving social and family support and relation-
ship can reduce the anxiety among cancer patients, which 
can positively impact their HRQOL.

This study also demonstrated that in comparison to 
individuals reporting fair SRH, those with good SRH 
exhibited a favorable indirect impact on HRQOL medi-
ated by depression. The results indicated that patients 
with better SRH had low levels of depression, which in 
turn improved their HRQOL. Cancer patients often 
report a variety of symptoms such as pain, nausea, vomit-
ing, and fatigue [44], which are the main risk factors for 
increased depression in cancer patients [45]. Therefore, 
the symptoms of discomfort will lead to not only the 
deterioration of SRH, but also the occurrence of depres-
sion. Moreover, like previous studies, our study also 
found a significant negative association between depres-
sion and HRQOL. This might be due to the dysregula-
tion of both the innate and adaptive immune systems in 
patients with depression, which hinders favorable prog-
nosis [46]. Therefore, paying attention to mental health 
is an important strategy to improve the quality of life for 
cancer patients.

At last, our findings reveal a significant positive cor-
relation between anxiety and depression. Moreover, 
compared to the fair SRH, anxiety and depression 
play significant serial multiple mediating roles in the Ta
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relationship between the poor SRH and HRQOL, as 
well as in the relationship between the good SRH and 
HRQOL. The discoveries of serial-multiple mediation 
model further extend the theory of the beneficial effect of 
SRH on HRQOL improvement. The significant indirect 
effects support the causal relationship between anxiety 
and depression in the serial mediation model. Therefore, 
this study proposes that the causal relationship between 
anxiety and depression is an essential part of the effect of 
SRH on HRQOL. The model unveils that cancer patients 
who lack accurate perception of their own health sta-
tus have poor SRH, accompanied by increased level of 
anxiety. Although there may be enhancements in their 
objective health condition post-treatment, certain indi-
viduals persist in perceiving a decline subjectively. Can-
cer patients with anxiety might employ avoidance as a 
coping strategy to lessen their negative feelings [20]. It 
conferred higher levels of later depression, and further 
caused a decline in HRQOL.

This study has developed a comprehensive frame-
work that clarifies the relationship among SRH, anxiety, 
depression, and HRQOL, offering empirical implications 
to enhance the prognosis of cancer patients. Hence, in 
practice, the government should actively promote the 
dissemination of knowledge about prevalent diseases like 
cancer through a range of promotional initiatives and 
diverse health education programs, aiming to improve 
public awareness of primary behavioral risk factors and 
fundamental disease information. Communities and 
families should offer sufficient emotional and psychologi-
cal support to individuals affected by cancer, attentively 
addressing their needs and providing compassionate care. 
In addition, healthcare providers are advised to promptly 
assess and recognize cancer patients experiencing psy-
chological challenges, deliver psychological counseling, 
aid patients in mental adjustment, and support them in 
managing feelings of depression and anxiety. Healthcare 

professionals should also popularize disease-related 
information to ensure patients gain accurate insights into 
their health conditions and enhance their confidence in 
combatting illnesses.

There are some limitations in this study. For exam-
ple, the cross-sectional design of this study does not 
determine a strong causal relationship among the four 
variables and the time sequence of their occurrences. 
Longitudinal research is needed to further examine the 
interactions of SRH, anxiety, depression in predicting 
HRQOL. Second, the convenience sampling used in this 
study may lead to potential selection bias. Third, HADS 
was used to assess depressive and anxious symptoms, 
while it just functions as screening but cannot diagnose 
depression and anxiety.

Despite these limitations mentioned above, compared 
with previous studies, the present study can provide some 
new information: (1) the latest situation of SRH, anxiety, 
depression, and HRQOL in Chinese cancer patients; 
(2) the relationship between SRH and HRQOL in can-
cer patients; (3) the single and serial mediating roles of 
anxiety and depression in the relationship between SRH 
and HRQOL in cancer patients. The results support the 
4 hypotheses of this study that SRH can positively pre-
dict HRQOL in cancer patients. Meanwhile, SRH can 
indirectly predict HRQOL of cancer patients through 
the mediating effect of anxiety, depression and the serial 
mediating effect between anxiety and depression. These 
findings provide important implications for elucidat-
ing the potential mechanism of the relationship between 
SRH and HRQOL. To our knowledge, this is the first 
study to explore the single mediating and serial mediat-
ing roles of anxiety and depression in the relationship 
between SRH and HRQOL in Chinese cancer patients by 
well-established measurement.

Table 4  Multiple mediated analysis between variables of cancer patients
Effect SE Bootstrap 95% CI

BootLLCI BootULCI
Relative direct effect The poor self-rated health (Ref. the fair SRH) -0.2519 0.1524 -0.5512 0.0475

The good self-rated health (Ref. the fair SRH) 0.2366 0.0878 0.0642 0.4090
Relative indirect effect
Path 1: Self-rated health→Anxiety→Health-
related quality of life

The poor self-rated health (Ref. the fair SRH) -0.1058 0.0547 -0.2217 -0.0107
The good self-rated health (Ref. the fair SRH) 0.1153 0.0332 0.0583 0.1900

Path 2: Self-rated health→Depression→Health-
related quality of life

The poor self-rated health (Ref. the fair SRH) -0.0217 0.0316 -0.0922 0.0355
The good self-rated health (Ref. the fair SRH) 0.0667 0.0264 0.0206 0.1234

Path 3: Self-rated 
health→Anxiety→Depression→Health-related 
quality of life

The poor self-rated health (Ref. the fair SRH) -0.0528 0.0311 -0.1233 -0.0035
The good self-rated health (Ref. the fair SRH) 0.0575 0.0216 0.0192 0.1030

Relative total effect The poor self-rated health (Ref. the fair SRH) -0.4321 0.1641 -0.7544 -0.1099
The good self-rated health (Ref. the fair SRH) 0.4761 0.0909 0.2975 0.6546

SE: standard error, SRH: self-rated health, Ref: reference category

LLCI and ULCI refer to lower level and upper level confidence interval, respectively
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Conclusion
Our study showed that SRH significantly affected 
HRQOL in cancer patients. And anxiety and depres-
sion played a separately mediating effect between SRH 
and HRQOL in cancer patients. Meanwhile, anxiety and 
depression had a serial mediation effect between SRH 
and HRQOL. This implies that improving SRH through 
improving mental health disorders such as anxiety and 
depression can help improve the quality of life of cancer 
patients.

All models were adjusted for the demographic and 
clinical characteristics, such as age, gender, education, 
marital status, current residence, cancer stage and cancer 
diagnosis.
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